This paper reports on the findings of a study on value management (VM) applications in the Malaysian construction industry. A questionnaire survey of 7 pages was sent to 5581 numbers of registered developers, architects, engineers, quantity surveyors and project managers to seek their experience on VM applications. A return rate of 7.5 per cent or 411 numbers of respondents were received.
Introduction
VM is 'a multi-disciplinary, team orientated, structured, analytical process and systematic analysis of function which seeks best value via the design and construction process to meet the client's perceived needs' (Jaapar, 2006; Jaapar & Torrance, 2005; Jaapar & Torrance, 2007) , a proactive, creative, problem-solving service, using a multi-disciplinary team oriented approach to make explicit the client's value system, at targeted stages through the development of a project or the life of a facility" (Kelly & Male, 1993; Norton & McElligott, 1995) , a means of group decision support (Green, 1999) , the most promising method in co-ordinating professionals from different disciplines (Shen, 1995) as well as a method to help the clients better achieve their goals (Connaughton & Green, 1996; Male, Kelly, Fernie, Gronqvist, & Bowles, 1998) . The VM procedure also encourages the development of a value culture within the organisation which eases the path to accomplishing desirable change. Thus, it can be summarised as a goal-setting process that aims to satisfy the client's project requirements as well as it concentrates on improving the relationship between value and the client.
Internationally, VM is an emerging paradigm that focuses on continuously increasing the value provided to the client and is widely accepted as an important tool in recent management of construction projects (Ellis, Wood, & Keel, 2005) . The construction industry is an important field for VM at the international level (Kelly, Male, & Graham, 2004) as it is also critical to the success of projects since it provides a basis for improving value for money in construction (Ashworth & Hogg, 2000) . It focuses on value rather than cost and seeks to achieved an optimal balance between time, cost and quality (Kelly et al., 2004) as well as it provides a method of integration in the building process that no other management structure in construction can provide (Kelly & Male, 1991) . It also explores the functional requirements and seeks overall optimisation accordingly (Shen, 1995) . Norton and McElligott (1995) strongly advocated that VM should precede Cost Management effort which later was endorsed by (Liu, 2003) who emphasise the importance of VM practice in the construction industry as it has proven that it could provide significant benefits to clients if it is used correctly.
VM was first introduced in Malaysia in 1986 (Jaapar & Torrance, 2007) . Currently there is evidence of some client organisations in Malaysia applying some concepts of VM in their project operations (Abdul Ghani, 2004; BERNAMA, 2002; Che Mat, 1999 Hussein, 1998; Karim, 1999; Ong & Yeomans, 2002; Sareh, 2003; Shamsuddin, 2002; Stevens, 1997; Sulaiman, 2000; Tamim, 2002; Yahya, 2003) It is clearly indicated that, in Malaysia, its application is still in its infancy (Abdul Ghani, 2004; Jaapar, 2000; Jaapar & Torrance, 2005; Ong, 2004a Ong, , 2004b thus, to promote the application of VM in the industry, it is crucial to understand its current state of its application before a system of VM philosophy can be developed to suit the current local scenario.
Unfortunately, VM has not yet become widely practiced in the Malaysia. It was observed that due to some successful applications of VM in the Malaysian construction industry, hence actions should now be taken to exert its full potential to improve value for money for the clients of the industry. It is argued by Che Mat (1999) , that the clients' understanding towards the VM concept is important as it is not just merely considering the cost but it considers the relationship between value, function, quality and cost in a wider perspective leading to the fundamental contribution of VM application whereby it eliminated the unnecessary cost which does not contribute to the project's value, system and facilities.
Problem Statement
The application of the VM concept, is widely accepted internationally especially in the USA, Japan, European countries, and other developing countries such as Australia. In Malaysia, its application is still in its infancy (Jaapar, 2006; Jaapar & Torrance, 2005; Jaapar & Torrance, 2007) . Thus, to promote the application of VM in the industry, it is crucial to understand its current state of its application in the industry before a system of VM philosophy can be developed to suit the Malaysian construction industry scenario.
Objectives
This research aimed to achieve two objectives, which were to investigate the current development of VM and its benefits to the Malaysia construction industry and to investigate the current level of VM applications in the Malaysian construction projects.
Significance of the research
The major theoretical contribution of this research is, it explores the theory of VM and its applications in the Malaysian construction industry and to investigate the current level of applications.
Brief outline of research methodology
A questionnaire survey was designed, piloted and mailed to ensure information related to the implementation of VM in the Malaysia construction industry could be collected and the respondents' opinions in relation to suggestions, implementation processes and the obstacles with regard to the VM applications. The respondents consisted of the clients and the registered consultants of the construction industry.
Population Sample
A postal questionnaire of 5581 copies, which was developed to collect the level of VM application, was served to the expert clients and the registered consultants who were actively engaged in procuring, designing and construction in the Malaysia construction industry.
Two groups of respondents were involved in the survey. The respondents consisted of the developers (or the expert clients), and the professional consultants of the industry which were identified as the architects, the engineers, quantity surveyors and the project managers. They were selected to be the respondents due to their important involvement and their impact on the decisions made during the process of the construction project procurement.
The expert clients were very important due to their contribution to the development and growth of Malaysia as a developing country and it is for whom the value is generated. The second group of the respondents was the registered professional consultants of the Malaysian construction industry. These are the people that ensure that project execution proceeded smoothly. According to the WCGPM (2004) project consultants are the persons who provide specialized services based on their special qualifications, education or experience. In this case, the selected consultants were architects, the engineers, the quantity surveyors and the project managers. Only the registered professionals of each discipline were selected to be the respondents of the questionnaire.
The involvement of the clients and the consultants were important to the research since they are the key players who play an active involvement in order to produce the specified buildings and other facilities during the construction process. Therefore, their input must be considered through a thorough understanding of the outcome of the specified construction project. By analysing the information gathered from the various parties from the perspectives of VM, it would be able to enhance the VM services offered by the consultants to improve the clients' requirements in procuring the projects.
Sample Surveyed
According to de Vaus (2001) sample size creates a problem with any type of design. Due to its infancy development of VM (Jaapar & Torrance, 2005) it was even more important to ensure that as many respondents as possible were being reached so as to ensure that the questionnaire reached the respondents that had experienced with VM application locally. It was stated by Ahmad (2003) that only 2.5% the receivers of a questionnaire in Malaysia returned the questionnaire received and this low rate is supported by Jaapar, Torrance, & Yusuf (2004) in which the response rate received was 5%. There were some elements that were considered thoroughly during the process of deciding the sample size of the respondents. If a sample size of 2000 respondents were to received the questionnaires, a rate of returned of 50 respondents was to be expected. This number may constitute too small a sample since the objective of the research was to discover the number of respondents who have applied VM to their projects, which could be a small percentage of the total respondents.
Due to the reasons stated above, it was decided that all of the potential respondents were to receive the questionnaire. The exception was the registered engineers, due to economic reasons; only 20% (1582 numbers) of them were to receive the questionnaire due to their total population being 7,919 numbers of engineers. The 20% percentage was decided based on it matching with the other categories of respondents, which 1353 number of registered developers, 1675 number of registered architects, 878 number of registered quantity surveyors and 93 number of registered project management companies with the Ministry of Finance.
Thus, in order to ensure its construct validity, 5581 numbers of questionnaires were mailed to all the registered developers and registered consultants of the Malaysia construction industry. This was an extremely wide coverage of potential respondents involved with the Malaysia construction industry.
Research Methodology
According to Emory & Cooper (1991) , in order to obtain the research objectives stated, research design is used to plan the overall programme and structure of the problem under investigation, thus empirical evidence can be discovered. Thus, the choice of research methodology employed depends on the nature, features and context of the research. This research aimed to investigate the current development of VM and to discover the level of VM applications in the construction projects in Malaysia. Therefore, it involved discussion on factors related to the construction industry in order to be able to give a holistic view of its impact on the local construction industry.
Research Design
The need for research design stems from a skeptical approach to research and a view that scientific knowledge must always be provisional. Its purposed is to reduce the ambiguity of much research evidence. It is contended by Yin (1989) that research design deals with a logical problem and not a logistical problem and Fellows & Liu (2003) added that research methods and styles are not usually mutually exclusive, although only one, or a small number of approaches, will normally be adopted due to resource constraints on the work. The different approaches focus on collection of data rather than examination of theory and literature. The methods of collecting data impact upon the analyses which may be executed and, hence the results, conclusions, values and validity of the study (Fellows & Liu, 2003) .
The decision to use the questionnaire method in the study was mainly because the nature of the Malaysia construction industry which covers the overall geographical area of Malaysia, thus techniques such as snow balling were not appropriate due to this study being exploratory in nature. After an extensive literature review search on the area, there was no such study which had been conducted in the local context. The questionnaire survey methods also made it possible to contact more subjects in a limited time in comparison with other methods, such as interviews, would have permitted.
Data Analysis
The data analysis process was conducted by using SPSS version 12 and several types of statistical analysis were applied such as frequency analysis, cross-tabulation, Chi-square test of association, Levene's test and one-way ANOVA. Table  1 presents the summary of results of data analysis conducted in the study.
As for the questionnaire, it was designed to tap the demographic information on education level, job title, and organization background of the respondents as well as their years of experience in the local construction industry. The survey also asked the related questions on the details of the VM application as well as the suggestion for future implementation of VM.
Assessing the Internal Consistency of the Instrument
There were two sections in the questionnaire (instrument) which required respondents to respond to each item based on a 5-Likert scale response format (1 = Strongly agree to 5 = Strongly disagree). The sections were perceptions of the constraining factors for applying VM and suggestions to ensure better implementation of VM in the Malaysian construction industry. Each section had five variables involved, namely the perception of public level, higher institutions, implementation purposes, client's level and consultant's level.
To ensure the reliability or the accuracy in measurement of the questionnaire, which indicated that it was consistently measured and helped to assess the goodness of a measure, the interitem consistency reliability method was employed to test the consistency of respondents' answer to all the items measured (Sekaran, 2003) . Therefore, Cronbach's Alpha coefficient (α) was used to measure the internal consistency of the instrument. Alpha's coefficient ranged in value from 0 to 1. It was used to describe the reliability of the instrument for multi-point formatted scales (i.e., 1 = very dissatisfied to 5 = very satisfied). The higher the value, the more reliable the instrument was. Firstly, the consistency of respondents' answers to all items was assessed. The coefficient of 0.9113 which indicated that the internal consistency for the entire scale was good as it was above 0.7. Then, the internal consistency for each variable in both sections was assessed and the results are summarised in Table 2 and Table 3 respectively.
The Alpha coefficient for all constraining factor variables ranged from 0.7234 to 0.8181 hence indicated that all the variables were highly reliable and consistent. For suggestion variables, the coefficients ranged from 0.7998 and 0.8708 except for the client's level which was 0.6910. Thus, it was excluded for further analysis since it had a poor reliability.
Findings of the research
The Survey succeeded in gathering the information and details on the current practice of VM in the Malaysian construction industry from both sectors of the industry which were the clients as well as the registered consultants. By sending the questionnaire to the registered consultants, a perspective of the Malaysian construction industry was able to be gathered from the practitioners who practiced in the both sides of the public and private sectors of the construction industry. Thus, the findings provided a holistic view of the VM application and experience was gained from the outcome of the survey.
It was concluded that the quality of the respondents of the survey was very high, due to them being highly educated and experienced as well as they had high powers of authority in decision making processes in their organisations as well as their experience which was more holistic due to their considerable experience and knowledge.
The analysis confirmed that the longer duration of their involvement in the construction industry, the higher the chance that they came across the term VM. This indicated that the awareness of VM was already established in the industry as 78% knew what VM is but only 16% of the respondents understood the VM term very well based on the training and exposure they had received. It was also found that the knowledge of the job plan had also no significant association with the type of organisation and the respondent's working experience in the construction industry.
It was also discovered that the most common source of VM knowledge was from the books/journals/articles, personal experience, seminars/courses, VM seminar/talk (74), university (67), VM workshop (41) and lastly VM training course (31). This indicated that promotion of VM should be more aggressive especially in producing publications, seminars and training course in VM.
The number of respondents who had formal training on VM still can be considered very low as it was only 14.0% and most of them had completed an Introductory Course to VM rather than completed the Module 2 of VM training. Despite the low percentage on the formal training, it was encouraging to discover that the majority of the respondents (75%) knew the VM methodology irrespective of types of organisation the respondents represented and their working experience in the construction industry.
The main reason why VM was applied in the first place, was due to the client being able to achieve value for money, followed by it is a useful and efficient method to reduce unnecessary costs as well as it is a value enhancing tool. This is an interesting point to note that it was confirmed by 99% of the respondents who agreed that VM was applicable to the Malaysian construction industry. This indicated that the respondents strongly felt that the current construction industry needed the input from the VM concept and it is very relevant to the Malaysia construction industry.
The result also confirmed that the majority (51%) of the respondents did not practice the VM methodology in their working environment and a large number of organisations had no experience in any workshop in the application of VM study in the construction projects procured despite that 99% of the total respondents agreed that VM is applicable to the local construction industry. Seventy five per cent (75%) of the respondents confirmed on the matters pertaining to the job plan as they agreed with the stages of the job plan listed on the questionnaire and they recognised it as stages involved in the VM study.
Among the criteria which indicated the practice of VM in the current scenario of the Malaysia construction industry, the majority of the projects which had applied the VM methodology were in the region of RM11m and RM50m of project value. It was also found that more than half of the projects (57%) used in-house facilitators to facilitate the VM workshops rather than hiring an independent VM facilitator. The types of formal VM approaches used were mainly the concurrent study and 2-3 days of VM workshops.
Based on the analysis conducted, the majority of the construction projects in Malaysia which had applied VM workshops which were attended by less than 10 participants, during the process of less than 3 days. They were conducted within their work environment and dominated by the clients and the consultants of the project. Most of the projects applied the VM methodology during the outline proposals stage followed by during the briefing concept of a project and 64% had not used the FAST diagram during the process of VM.
It is also encouraging to note that 18% of the respondents were extremely satisfied and 60% of them were satisfied concerning the output of the VM studies. Fifty two per cent (52%) of 149 VM projects recorded the saving of the initial cost of projects of up to 10%, while 25% stated they managed to saved up to 30% of the initial cost of projects after VM workshops implementation.
Among the highest reasons detected on why the processes of VM were applied to the respondents' construction projects were to ensure better value for money as well as to eliminate the unnecessary costs; to seek alternatives as well as to review the existing design and to ensure that clearer focus on project's objectives and to enhance better value. The respondents also stated that the application of VM in their projects was due to the purpose that they wanted to fulfill the clients' requirement and to encourage creativity. Only 18 respondents stated that one of the reasons why VM methodology was carried out in their construction projects was because to pursue management fashion.
It is also important to note that the most important benefits gained from the VM applications, according to the respondents, were that VM was able to eliminate unnecessary costs, it produced a better value in a project, lowered construction cost, the clients' requirements were better met, as well as the project outcome produced a better functionality. All these elements produced a more satisfied client and the respondents realised that the VM process improved the decision making process as well as better team working was produced as a result of the process. These were among the important criteria that the respondents stated they gained from the VM process.
It is confirmed that lack of VM knowledge and practice were the main problems faced during the VM workshop; the resistance to change by the involved parties during the VM workshops sessions as well as the conflicting objectives of the project by different parties. It was also discovered that many related parties involved in the exercise tended to have negative mindsets towards the VM process which resulted in poor team working. Another contributing factor to the problem faced was due to lack of input from the related specialists' as well as poor facilitation skills during the VM workshops.
Conclusions
The development of VM in the Malaysian construction industry should be continuously research and monitored in the future in order to ensure its further development and for the construction industry to benefit further as the industry moves from the developing country stage. Based on the findings, further research on VM is required to ensure further insight and evidence on why and how VM methodology was applied, whether there was a need and room for the VM applications in the future of the Malaysia construction industry. Due to the positive outcome of the research in the area of VM application in the current situation of the Malaysian construction industry, it is hoped that the details of VM practice could be probed further by conducting interviews to the selected respondents who have applied VM. By doing so, comprehensive details can be obtained to confirm its practice was as according the VM methodology.
It was concluded that there was an encouraging result towards the future of VM in the Malaysia construction industry when more than 80% of the respondents from various segments of the industry stated they were interested to integrate the VM application in their future projects. The analysis also revealed that the project manager was voted to be the best person to be a VM facilitator in Malaysia followed closely by the quantity surveyor. It was also discovered that the majority of the respondents wanted VM as the tool to reduce the cost. Beside that, many respondents also needed a VM so as to clarify the need for a project as well as to review the design and to develop a better project brief. They also require VM in order to ensure that they could have better involvement in the projects. 
